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$\exp(2\pi\sqrt{-1}/2^{n})$ , $\frac{\zeta_{n}-\zeta_{n}^{-1}}{\zeta_{n+1}-\zeta_{n+1}^{-1}}=2\cos\frac{2\pi}{2^{n+1}}$ . 2 $\cos\frac\overline{2}^{n}2\pi_{1\mathrm{F}}$
, $\zeta_{2}-\zeta_{2}^{-1}=2\sqrt{-1}$ , $\mathbb{Q}(\zeta_{n})$ $\zeta_{n}-\zeta_{n}^{-1}$
2 . U $\mathrm{A}\zeta^{\ell-\ell}\frac{\zeta}{\zeta}\ovalbox{\tt\small REJECT}\zeta_{nn}^{-1}-$ $\mathrm{F}\mathrm{h}^{\backslash }\not\in^{\backslash }$ . $\mathrm{P}\exists\backslash \backslash \ovalbox{\tt\small REJECT}$
.
$\mathbb{Q}$ 4 $k=\mathbb{Q}(\exp(2\pi\sqrt{-1}/5))$ .





, $\mathbb{Z},$ $\mathbb{Q},$ $\mathbb{R},$ $\mathbb{C}$ , , , . $\mathbb{Z}^{n},$ $\mathbb{Q}^{n}$
$n$ . $\mathrm{Y}$ , $Y$ }(
. $\alpha$ ${}^{t}\alpha$ . $\langle g_{1}, g_{2}, \cdots, g_{r}\rangle$ $G$ $g_{1},$ $g_{2},$ $\cdots,$ $g_{r}$
$K/F$ $(K:F)$ , $K/F$
$G(K/F)$ . $F$ $O_{F}$ $F$
. $\zeta=\exp(2\pi\sqrt{-1}/5)$ , $k=\mathbb{Q}(\zeta)$ . $k$ $\mathrm{m}\mathrm{o}\mathrm{d} 2^{n}$ ray
class field $k(\mathrm{m}\mathrm{o}\mathrm{d} 2^{n})$ .
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2 2 . $u\in \mathbb{C}^{2},$ $\tau\in \mathfrak{g}_{2}$ ,







$\mathbb{C}$ $\text{ }\ovalbox{\tt\small REJECT}$ $C$ : $y^{2}=x^{5}-1$ – $\mu_{1}=\frac{dx}{2y}$
$\mu_{2}=\frac{x}{2y}dx$ , $H_{1}(C, \mathbb{Z})$ { $A_{1}$ , A2, $B_{1},$ $B_{2}$ }
$A_{1}\cdot A_{2}=B_{1}\cdot B_{2}=0,$ $A_{i}\cdot B_{j}=\delta_{ij}$ . , $\omega,$ $\omega’$
$\tau_{0}$
$\omega=(\begin{array}{ll}\omega_{11} \omega_{12}\omega_{21} \omega_{22}\end{array})$ , $\omega’=(\begin{array}{ll}\omega_{1\mathrm{l}}’ \omega_{12}’\omega_{2\mathrm{l}}’ \omega_{22}’\end{array})$ , $\tau_{0}=\omega^{-1}\omega’$ (1)
$\omega_{ij}=\int_{A_{j}}\mu_{i}$ , $\omega_{ij}’=\int_{B_{j}}\mu_{i}(i,j=1,2)$
. $\det\omega\neq 0,$ $\tau_{0}\in fl_{2}$ . $C$ $l/_{1}=$




$\sigma(u)=\mathrm{e}^{-\frac{1}{2}u_{7}\omega^{-1}u}\ominus(\omega^{-1}u, \tau_{0} :c (\begin{array}{l}1/2\mathrm{l}/2\end{array}), (\begin{array}{l}11/2\end{array}))(u\in \mathbb{C}^{2})$
$-\zeta^{\backslash }\backslash \mathrm{a}\mathrm{e}\ovalbox{\tt\small REJECT}$ (cf. [8]). $\sigma(u)$ $\mathbb{C}^{2}$ .
$- \frac{\partial}{\partial u_{i}}\frac{\partial}{\partial u_{j}}$ . . . $\frac{\partial}{\partial u_{k}}\log\sigma(u)$ $\wp_{ij\cdots k}(u)$ 2 $(\begin{array}{l}r_{1}s_{1}\end{array})\in \mathbb{Z}^{4},$ $(\begin{array}{l}r_{1}s_{1}\end{array})\not\in \mathbb{Z}^{4},{}^{t}((\begin{array}{l}1/21/2\end{array})+$
$r_{1})( (\begin{array}{l}11/2\end{array})+s_{1})\in\frac{1}{2}\mathbb{Z}$ $r_{1},$
$s_{1}\in \mathbb{Q}^{2}\text{ _{}\grave{\mathrm{J}}}\ovalbox{\tt\small REJECT} b^{\grave{\backslash }},$
$r_{n},$
$s_{n}\in \mathbb{Q}^{2}$ $(\begin{array}{l}r_{n}s_{n}\end{array})=\frac{1}{2}(\begin{array}{l}r_{n-1}s_{n-1}\end{array})(n\geq$
2) $\text{ }\ovalbox{\tt\small REJECT} \text{ }$ . $r_{n},$ $s_{n}$ $2^{n}(\begin{array}{l}r_{n}s_{n}\end{array})\in \mathbb{Z}^{4},2^{n-1}(\begin{array}{l}r_{n}s_{n}\end{array})\not\in \mathbb{Z}^{4}(n\geq 1)$
. $r_{n},$ $s_{n}$
$\alpha_{n}=\Phi(\tau_{0;}(\begin{array}{l}1/21/2\end{array})+r_{n}, (\begin{array}{l}\mathrm{l}1/2\end{array})+s_{n})^{2^{n+1}}$ , $u_{n}=\omega’r_{n}+\omega s_{n}$ (2)
$\alpha_{n}$ $u_{n}$ . $\alpha_{n}$ $k(\mathrm{m}\mathrm{o}\mathrm{d} 2^{n})$ (cf. [10]).
.
2.1. $k(\mathrm{m}\mathrm{o}\mathrm{d} 2^{n})=k(\wp_{11}(u_{n}), \wp_{12}(u_{n}),$ $\wp_{22}(u_{n}))$ $(n\geq 1)$ .
322. $\mathfrak{p}_{n}$ $\wp_{11}(u_{n}),$ $\wp_{12}(u_{n}),$ $\wp_{22}(u_{n})$ $k(\mathrm{m}\mathrm{o}\mathrm{d} 2^{n})$
. $\mathfrak{p}_{n}$ 10 $\mathrm{p}=\mathfrak{p}_{n}\cap k$ $k(\mathrm{m}\mathrm{o}\mathrm{d} 2^{n})/k$ .
23. $\mathrm{p}_{n}$ $k(\mathrm{m}\mathrm{o}\mathrm{d} 2^{n})$ $\alpha_{n}$ $\alpha_{n-1}$ .
$\mathfrak{p}_{n}$ 10 $\mathfrak{p}=\mathfrak{p}_{n}\cap k$ $k(\mathrm{m}\mathrm{o}\mathrm{d} 2^{n})/k$ .
3. 2.1
. $C,$ $\omega,$ $\omega’$ \S 2 , $J$ $C$ .
$\omega$
$\omega’$ $\mathbb{C}^{2}$ $L$
$C^{(2)} \ni(F_{1}P_{2})\wedge’\mapsto\int_{\infty}^{P_{1}}+\int_{\infty}^{P_{2}}(\mu_{1}, \mu_{2})$ modulo $L$
$J$ $\mathbb{C}^{2}/L$ . $\wp(u)=\wp_{11}(u)\wp_{22}(u)-\wp_{12}(u)^{2}$ .
$\mathbb{C}^{2}\ni u\mapsto(\sigma^{3}(u), \sigma^{3}(u)\wp_{11}(u),$ $\sigma^{3}(u)\wp 12(u),$ $\sigma^{3}(u)\wp 22(u),$ $\sigma^{3}(u)\wp 111(u)$ ,
$\sigma^{3}(u)\wp_{112}(u),$ $\sigma^{3}(u)\wp_{122}(u),$ $\sigma^{3}(u)\wp_{222}(u),$ $\sigma^{3}(u)\wp(u))$ (3)
, $J$ $\mathrm{P}^{8}(\mathbb{C})$ (cf. [11, p.105]). $G(k/\mathbb{Q})$ $g$ $\zeta^{\mathit{9}}=\zeta^{2}$
. $J$ $(k;1,g)$ , $(k;1, g)$ reflex $(k;1,g^{3})$















$\wp_{\mu\nu}(u^{\iota})^{5}=\wp_{\mu\nu}(u)^{5}$ , $\wp_{\lambda\mu\iota\prime}(u^{b})^{10}=\wp_{\lambda\mu\nu}(u)^{10}$ $(\lambda, \mu, \nu=1,2)$ . (13)
$J_{2^{n}}=\{x\in J|2^{n}x=0\}$ $\text{ }$ . [14, Proposition 20 in 7.5] (8),(9) $,(10)$
$k(J_{2^{n}})=k(\wp_{11}(u_{n}), \wp_{12}(u_{n}),$ $\wp_{22}(u_{n}),$ $\wp_{222}(u_{n}))$ (14)
, [14, Theorem 2in 163] (13)
$k(J_{2^{n}})\supset k(\mathrm{m}\mathrm{o}\mathrm{d} 2^{n})\supset k(\wp_{11}(u_{n})^{5}, \wp_{12}(u_{n})^{5},$ $\wp_{22}(u_{n})^{5},$ $\wp_{222}(u_{n})^{10})$ (15)
. 21 .
43.1. $k(\mathrm{m}\mathrm{o}\mathrm{d} 4)=k(\wp_{11}(u_{2}), \wp_{12}(u_{2}),$ $\wp_{22}(u_{2}))$ , $k(J_{4})$ 2 5
$k(\mathrm{m}\mathrm{o}\mathrm{d} 4)$ 2 . $k$ $(1-\zeta)$ $k(J_{4})$
2 .
Proof. $k$ 1 . $\wp_{\dot{\mathrm{z}}j}$ 2 (cf.
[2] $)$ :


















$x_{n}=\wp_{11}(u_{n}),$ $y_{n}=\wp_{12}(u_{n}),$ $z_{n}=\wp_{22}(u_{n})$ . $\nu_{1}\not\equiv\nu_{2}$ (mod 5)
$I\prime_{1},$
$\nu_{2}\in \mathbb{Z}$ $x_{1}=\zeta^{2(\nu_{1}+\nu_{2})}(\zeta^{2\nu_{1}}+\zeta^{\nu_{1}+\nu_{2}}+\zeta^{2I/_{2}})^{2},$ $y_{1}=-\zeta^{\nu_{1}+\iota/_{2}},$ $z_{1}=\zeta^{\iota/_{1}}+\zeta^{V2}$


















4 $x_{2},$ $y_{2},$ $z_{2}$ $k$ ,
. (18), (19), (20), (21) $x_{2}$
$y_{2},$ $z_{2}$ 6 . $y_{2}$
$z_{2}$ 15 .
15 , $z_{2}$ 4
. $k(z_{2})$ $k$ 4 , $J$ $O_{k}$
. $k(x_{2})$ $k(y_{2})$ $k$ 4
. $(k(x_{2}, y_{2}, z_{2}) : k)$ 2 , (15) $k(\mathrm{m}\mathrm{o}\mathrm{d} 4)\supset k(x_{2}, y_{2}, z_{2})$ .
$J/k$ $(1 -\zeta)$ bad reduction $(1-\zeta)$ $k(J_{4})/k$ (cf.
[13] $)$ , $(k(J_{4}) : k(x_{2}, y_{2}, z_{2}))=(k(J_{4}) : k.(\mathrm{m}\mathrm{o}\mathrm{d} 4))=2$ . (7), (14)
$k(\mathrm{m}\mathrm{o}\mathrm{d} 4)=k(x_{2}, y_{2}, z_{2})$ . $\square$
21 .
$k(J_{2^{n}})/k$ 2 $1-\zeta$ , 3.1 [13, Corollary
2to Theorem 2] 2 2 . (1– $()$ $k(J_{2^{n}})/k$
$m$ $k(\mathrm{m}\mathrm{o}\mathrm{d} 2^{m})$ , $(k(J_{2^{n}}) : k)$ 2 , (15)
$k(J_{2^{n}})=k\acute{(}x_{n},$ $y_{n},$ $z_{n},$ $\wp_{222}(u_{n}))\supset k(\mathrm{m}\mathrm{o}\mathrm{d} 2^{n})\supset k(x_{n}, y_{n}, z_{n})$
. $(k(J_{2^{n}}) : k(x_{n}, y_{n}, z_{n}))=(k(J_{2^{n}}) : k(\mathrm{m}\mathrm{o}\mathrm{d} 2^{n}))=2$ $k(\mathrm{m}\mathrm{o}\mathrm{d} 2^{n})=$
$k(x_{n}, y_{n}, z_{n})$ .
4.
21 22 , 22 23 ,
. 23 .
$k_{n}=k(\mathrm{m}\mathrm{o}\mathrm{d} 2^{n}),$ $a_{n}=N_{k_{n}/\mathbb{Q}}(\alpha_{n})$
$\text{ }$ . $\alpha_{n}$ $a_{n}$








, $N_{k,\mathit{7}\mathbb{Q}}(\alpha_{n})=\beta_{n}\beta_{n}’$ , $\alpha_{n}^{g}$
. $r_{n}’,$ $s_{n}’ \in\frac{1}{2^{n}}\mathbb{Z}^{2}$ 1 $\rho$
$\alpha_{n}^{g}=\Phi(\tau_{0}; r_{n}’, s_{n}’)^{2^{n+1}}p$
, (22) $r_{n}’,$ $s_{?1}’$ , $\beta_{1}\beta_{n}’$
$a_{n}$ . $a_{n}$
. $\beta_{n}\beta_{n}’,$ $\beta_{n}+\beta_{n}’$ .
(cf. [5], [6]),
a .
$[k_{n} : \mathbb{Q}]=2^{3n-2}(n\geq 2)$ $a_{n}(n\leq 4)$ . $a_{5}$
$\alpha_{5}^{g}$ .
$r_{1},$ $s_{1}$ $\alpha_{5}$ (e.g. 100 )
. $n\leq 4$
, $n=5$ .
$a_{n}$ . $n=2$ \S 2
$r_{1},$ $S1$ $a_{2}=2^{64}$ . $a_{3}$ 2, 3, 79 . $a_{4}$ $a_{5}$
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